The effect of metformin on insulin receptors and lipid peroxidation in alloxan and streptozotocin induced diabetes.
Biguanides are used for the treatment of non-insulin dependent diabetes mellitus but there is no evidence for an improving action of biguanide on the enhancement of peripheral glucose disposal in type 1 diabetes. It is known that biguanide agents reduce the oxidation of free fatty acids. Using alloxan and streptozotocin (STZ) induced diabetic rats as a model for type 1 diabetes mellitus, we measured insulin binding capacity and plasma lipid peroxidation levels before and after metformin induction. There was a significant increase in insulin binding capacity and lipid peroxidation levels in alloxan and STZ diabetes compared to controls. We examined the effect of metformin on alloxan and STZ-induced diabetic rats. In alloxan-induced diabetes metformin (Met) treatment led to an increase in insulin receptor number in liver plasma membranes (before Met: 46.50 +/- 2.69, after Met: 76.00 +/- 3.39 fmol/mg, p < 0.001) and a decrease in plasma lipid peroxidation levels compared to the non-treated group (before Met: 1.85 +/- 0.53, after Met: 1.10 +/- 0.09 nmol MDA/ml, p < 0.05). In STZ-induced diabetic rats metformin treatment did not change the lipid peroxidation levels (before Met: 1.26 +/- 0.31, after Met: 1.38 +/- 0.44 nmol MDA/ml, p > 0.05) whereas it did increase the receptor numbers (before Met: 41.60 +/- 4.33, after Met: 63.40 +/- 8.64 fmol/mg, p < 0.002).